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ABSTRACT

"Fire Research Publications, 1988" is a supplement to previous editions; the

last five editions are referenced below. Earlier edition information is

available upon request.

1983 NBSIR 84-2871 PB84-217066
1984 NBSIR 85-3153 PB85-208502
1985 NBSIR 86-3372 PB86-208317
1986 NBSIR 87-3555 PB88-109889
1987 NBSIR 88-3758 PB88-199641

Only publications prepared by members of the Center for Fire Research (CFR)

,

by other National Institute of Standards and Technology (NIST) [formerly
National Bureau of Standards (NBS)] personnel for CFR, or by external
laboratories under contract or grant from the CFR are cited.

NIST/NBS Report Series are available for purchase from either the Government
Printing Office (GPO) or the National Technical Information Service (NTIS)

.

GPO documents, e.g., the NIST/NBS Technical Note series, are obtained by
writing directly to the Superintendent of Documents, U. S. Government Printing
Office, Washington, DC 20402. Orders must be payable to the "Superintendent
of Documents, U. S. Government Printing Office".

NTIS documents, i.e., the NISTIR/NBSIR and NIST-GCR/NBS -GCR series, are
obtained by writing directly to the National Technical Information Service,
Springfield, VA 22161. Microfiche copies of the docviments also are available
at a cost of $5.95 for domestic orders. Orders must be prepaid by check or
money order payable to "National Technical Information Service" or by
utilizing your NTIS deposit account.

This year a new index has been added, the Keyword Index. If there is a

keyword of interest to you, you may locate the complete reference by locating
the first author. If more than one author is listed in this Index, it

indicates additional references for this keyword. Following each reference,
the keywords used to describe the entire document are noted.

V
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AUTHOR/CITATION ENTRIES

Atreya, A.

Atreya, A.; Wichman, I. S.; Tzeng, L. S.; Abu-Zaid, M.

Effect of Water on Piloted Ignition of Cellulosic Materials.
Annual Progress Report.
NIST-GCR-88-552, 45 pp . October 1988.

Available from National Technical Information Services
PB89-127732
NIST-GRANT-60NANB5D0578

cellulosic materials; ignition; pilot flame

Babrauskas
,

V.

Babrauskas
,
V.

Burning Rates

.

SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 2. Chapter 1, National Fire Protection Assoc., Quincy,
MA, 2/1-15 pp, 1988.

burning rate; pool fires; cribs; wood; upholstered
furniture; mattresses; pillows; televisions; curtains;
cable trays

Babrauskas, V.

Effective Measurement Techniques for Heat, Smoke, and Toxic
Fire Gases

.

QMC Fire and Materials Centre in association with Fire
Research Station. Fire: Control the Heat ... Reduce the
Hazard. International Conference. October 24-25, 1988,
London, England, 4/1-10 pp ,

1988.

fire hazards; fire gases; toxic gases; smoke; toxicity

Babrauskas, V.

Flammability of Upholstered Furniture with Flaming Sources.
European Conference on Furniture Flammability, 1st. November
2-3, 1988, London, England, 21 pp ,

1988.
furniture; flammability tests; upholstered furniture;
burners; cone calorimeters; furniture calorimeters; heat
release rate

Babrauskas, V.

Smoke and Gas Evolution Rate Measurements on Plastics with
the Cone Calorimeter.
Flame Retardants '87 Conference, London, England, 20/1-10

pp ,
1988.

cone calorimeters; plastics; flame retardants; smoke

1



Babrauskas , V.

Toxic Hazard From Fires: A Simple Assessment Method.
QMC Fire and Materials Centre in association with Fire
Research Station. Fire: Control the Heat .. .Reduce the
Hazard. International Conference. October 24-25, 1988,
London, England, 16/1-10 pp, 1988.

fire hazards; toxic hazards; fire hazards assessment;
hazard analysis; toxicity; tests

Babrauskas, V.

Use of the Cone Calorimeter for Smoke Protection
Measurements

,

Society of Plastics Engineers, Inc. PVC: The Issues.
Regional Technical Conference. September
16-17, 1987. Atlantic City, NJ

,
41-64 pp, 1988.

cone calorimeters; po l3miethyImethacrylate ;
smoke; soot;

plastics; upholstered furniture

Babrauskas, V.; Harris, R. H.
,
Jr.; Gann, R. G.

;
Levin, B.

C.; Lee, B. T.
;
Peacock, R. D.

;
Paabo, M. ;

Twilley, W. H.

;

Yoklavich, M. F,
; Clark, H. M.

Comparative Fire Hazards of Fire-Retardant Treated and
Non-Retarded Products.
Society of Plastics Engineers and Fire Retardant Chemicals
Association. Dynamics of Current Developments in Fire
Safety of Polymers. Joint Meeting. March 20-23, 1988,
Grenelefe, FL, Fire Retardant Chemical Assoc.,
Lancaster, PA, 169-172 pp ,

1988.

flame retardants; plastics; fire hazards; fire tests

Babrauskas, V.; Harris, R. H.
,
Jr.; Gann, R. G.; Levin, B.

C.; Lee, B. T.; Peacock, R. D.; Paabo, M.
;
Twilley, W. H.;

Yoklavich, M. F.
;
Clark, H. M.

Fire Hazard Comparison of Fire -Retarded and
Non-Fire-Retarded Products.
NBS SP 749, 92 pp . July 1988.
Available from Government Printing Office

flame retardants; cone calorimeters; furniture
calorimeters; chromatography; plastics; heat release rate
compartment fires; fire tests; smoke production

Baum, H. R.

Baum, H. R. ;
Kashiwagi

,
T.; DiBlasi, C.

Radiative Ignition of Solid Fuels in a Microgravity
Environment- -The Preheating Problem.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.

December 5-7, 1988, Clearwater Beach, FL, 79/1-4 pp ,
1988.

microgravity; solid fuels; heating; ignition

2



Braun, E.

Braun, E. ;
Levin, B. C.

;
Paabo, M.

;
Gurman, J. L.

;
Clark, H.

M.
;
Yoklavich, M. F.

Large-Scale Compartment Fire Toxicity Study; Comparison
with Small-Scale Toxicity Test Results.
NBSIR 88-3764, 83 pp . July 1988.
Available from National Technical Information Services
PB88-241054

toxicity; cotton; fire tests; large scale fire tests;
polyurethane; small scale fire tests; upholstery; animals

Brown, J. E.

Brown, J. E.

Cone Calorimeter Method for Determining the Flammability of
Composite Materials.
ASM International and Engineering Society of Detroit. How
to Apply Advanced Composites Technology. Conference on
Advanced Composites, 4th. September 13-15, 1988,
Dearborn, MI. ASM International, Metals Park, OH,

141-150 pp, 1988.

composite materials; cone calorimeters; extinction;
fiberglass resins; flammability; heat release rate;
ignition; resins; smoke; thermal decomposition

Brown, J, E. ;
Braun, E.

;
Twilley, W. H.

Cone Calorimeter Evaluation of the Flammability of Composite
Materials

.

NBSIR 88-3733, 68 pp . March 1988.
Available from National Technical Information Services
PB88-201330

composite materials; cone calorimeters; extinction;
fiberglass resins; flammability; heat release rate;
ignition; resins; smoke; thermal decomposition

Bukowski
,

R. W.

Bukowski
,

R. W.

Hazard I --Results of a User Evaluation of the Prototype
Software

.

NISTIR 88-3878, 32 pp . November 1988.
Available from National Technical Information Services
PB89-132328

computer programs; computer models; evaluation; fire models

Chauvin, M. R.

Chauvln, M. R.
;
Bourygoyne

,
A. T., Jr.

Experimental Study of Suppression of Obstructed Gas Well
Blowout Fires Using Water Sprays. Final Report.
NBS-GCR-88-547, 54 pp . June 1988.
Available from National Technical Information Services
PB88-222872

fire suppression; water sprays; well fires; blowout fires;
extinguishment

3



Cherry, S. M.

Cherry, S. M.

Summaries of Center for Fire Research In-House Projects and
Grants- -1988

.

NISTIR 88-3888, 226 pp . November 1988.
Available from National Technical Information Services
PB89-127302

fire research; cellulose; charring; combustion; fire models
flame spread; ignition; polymers; smoke; soot; toxicity

Cooper, L. Y.

Cooper, L. Y,

Calculating Flows Through Vertical Vents in Zone Fire Models
Under Conditions of Arbitrary Cross -Vent Pressure
Difference

.

NBSIR 88-3732, 16 pp. May 1988.
Available from National Technical Information Services
PB89-148126

fire models; building fires; compartment fires; computer
models; computer programs; algorithms; pressure
differential; pressure effects; pressure vessels; zone
models

Cooper, L. Y.

Compartment Fire-Generated Environment and Smoke Filling.
SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 2. Chapter 7, National Fire
Protection Assoc., Quincy, MA, 2/116-138 pp ,

1988.
compartment fires; smoke; fire safety; building design;
room fires; smoke spread; computer models; egress; fire
growth

Cooper, L. Y.

Estimating the Environment and the Response of Sprinkler
Links in Compartment Fires With Draft Curtains and Fusible
Link-Actuated Ceiling Vents. Part 1. Theory.
NBSIR 88-3734, 37 pp . April 1988.
Available from National Technical Information Services
PB88-215462

sprinklers; building fires; compartment fires; computer
models; algorithms; mathematical models; vents; sprinkler
response; zone models

Cooper, L. Y.

Estimating the Environment and the Response of Sprinkler
Links in Compartment Fires With Draft Curtains and Fusible
Link-Actuated Ceiling Vents --An Overview.
US-Japan Conference on Utilization of Natural Resources.
10th Joint Meeting of the UJNR Panel on Fire Research and
Safety. June 9-10, 1988, Tsukuba, Japan, 5 pp ,

and
Combustion Institute/Eastern States Section. Chemical and
Physical Process in Combustion. 1988 Technical Meeting.

4



December 5-7, 1988, Clearwater Beach, FL, 61/1-4 pp , ,
1988.

sprinklers; building fires; compartment fires; computer
models; fire models; mathematical models; vents; sprinkler
response; zone models; algorithms

DiBlasi, C.

DiBlasi, C.; Crescitelli, S.; Russo, G.
;
Fernandez - Pello

,
A. C.

On the Influence of the Gas Velocity Profile on the
Theoretically Predicted Opposed Flow Flame Spread.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 74/1-4 pp ,

1988.

NBS - GRANT - 6ONANB 7DO 7 3

7

flame spread; solid fuels; velocity

Dubivsky, P. M.

Dubivsky, P. M.

Underwriters Laboratories' Smoke Detector Standards and
Tests

.

Fire Journal, Vol. 82, No. 1, 45-48,51-53, January/February
1988.

smoke detectors; standards; tests; false alarms

Elam, S. K.

Elam, S. K,

Experimental Developments in the Combustion of Crude Oils.
National Bureau of Standards. Final Report. Volume 1.

Papers Presented at Conferences and Submitted for
Publication. Volume 2. Experimental Developments in the
Combustion of Crude Oils. August 1, 1987 -December 15, 1988,
Saito, K. Editor, 103 pp ,

1988.
NBS -GRANT- 60NANB7D0739

crude oil; combustion; thermal conductivity; ignition

Elam, S. K.
;
Aral, M.

;
Saito, K.

;
Altenkirch, R. A.

Cone Heater Ignition Tests of Crude Oils.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Paper 8, Clearwater Beach, FL, 65/1-4

pp ,
1988.

NBS -GRANT- 60NANB7D0739
crude oil; Ignition testing; oil spills; water

Evans
,
D . D

.

Evans
,

D . D

.

Ceiling Jet Flows.

SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 1. Chapter 9, National Fire
Protection Assoc., Quincy, MA, 1/138-145 pp ,

1988.

ceiling jets; ceilings; fire growth

5



Evans
,
D . D

.

Overview of Fire Suppression with Water.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, D/1-6 pp ,

1988.
fire suppression; water; sprinkler systems; fire fighting;
drop sizes

Evans, D. D.; Mulholland, G. W.
;
Gross, D.; Baum, H. R.

;

Saito, K.

Environment Effects of Oil Spill Combustion.
NISTIR 88-3822, 51 pp . September 1988.
Available from National Technical Information Services
PB89-107726

oil spills; crude oil; pool fires; smoke; polynuclear
aromatic hydrocarbons; fire plumes

Flynn, J. H.

Flynn
,
J . H

. ;
Levin

,
D . M

.

Method for the Determination of Thermal Conductivity of
Sheet Materials by Differential Scanning Calorimetry (DSC)

.

Thermochimica Acta, Vol. 126, 93-100, 1988.

thermal conductivity; differential scanning; calorimetry;
heat transmission

Gann
,
R . G

.

Gann, R. G.; Harris, R. H.
,
Jr.; Krasny, J. F.

;
Levine, R.

S.; Mitler, H. E.
;
Ohlemiller, T. J.

Effect of Cigarette Characteristics on the Ignition of Soft
Furnishings. Volume 3. Technical Study Group Cigarette
Safety Act of 1984.
NBS TN 1241, 251 pp . October 1987.
Available from Government Printing Office

cigarettes; upholstered furniture

Gann, R. G.; McGibeny, M. D.

Stopping Cigarette - Initiated Fires: Can It Be Done?
International Connections, Vol. 2, No. 5, 17-21,

September/October 1988.

cigarettes; death; upholstered furniture; mattresses

Gore, J. P.

Gore, J. P.; Evans, D. D.; McCaffrey, B. J.

Temperature and Radiation of Large Methane/Air Jet Flames
with Water Suppression.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 60/1-4 pp ,

1988.

fire suppression; water; temperature; flame radiation; jet

flames
;
turbulent flames

;
blowout flames

6



Grand, A. F.

Grand, A. F.

Continuous Monitoring of Hydrogen Chloride in Combustion
Atmospheres and in Air.
Journal of Fire Sciences, Vol. 6, No. 1, 61-79,
January/February 1988.

hydrogen chloride; atmospheres; combustion; air

Gross, D.

Gross, D.

Measurements of Flame Lengths Under Ceilings.
NISTIR 88-3835, 29 pp . August 1988.

PB89-107734
flame research; fire plumes; flame height; gas burners;
luminous flames; ceilings; crib fires; walls

Gross, D.
;
Davis, W. D.

Burning Characteristics of Combat Ship Compartments and
Vertical Fire Spread.
NISTIR 88-3897, 29 pp . December 1988.

Available from National Technical Information Services
PB89-141113

computer models; autoignition; fire spread

Harkleroad, M. F.

Harkleroad, M. F.

Ignition and Flame Spread Measurements of Aircraft Lining
Materials

.

NBSIR 88-3773, 63 pp . May 1988.

Available from National Technical Information Services
flame spread; ignition; aircraft interiors; material
properties

Inaba, A.

Inaba, A.; Kashiwagi, T.; Brown, J. E.

Effects of Initial Molecular Weight on Thermal Degradation
of Poly (methyl methacrylate). Part 1. Model 1.

Polymer Degradation and Stability, Vol. 21, 1-20, 1988.

plastics; polymethylmethacrylate; molecular weight; thermal
degradation

Ito, A.

Ito, A.; Kashiwagi, T.

Characterization of Flame Spread Over PMMA Using Holographic
Interferometry Sample Orientation Effects.
Combustion and Flame, Vol. 71, 189-204, 1988, and
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. Fall Technical Meeting,
1986. 7/1-7/4 pp . San Juan, PR. December 15-17, 1986.
and U.S. /Japan Government Cooperative Program on Natural
Resources (UJNR) . Fire Research and Safety. 9th Joint
Panel Meeting of the UJNR. Norwood, MA. May 4-8, 1987,

7



NBSIR 88-3753, 1988.
Available from National Technical Information Services
PB88-215926

flame spread; characterization; polymethylmethacrylate;
holographic interferometry; building fires; floors; walls;
interior furnishings; fire growth; temperature
distributions; heat flux

Jackson, J. L.

Jackson, J. L.

Direct Measurement of Heat of Gasification for
Polymethylmethacrylate.
NISTIR 88-3809, 38 pp. October 1988.
Available from National Technical Information Services
PB89-122378

plastics; burning rate; charring; polymethylmethacrylate;
pyrolysis; solid fuels; thermal properties

Jaluria, Y.

Jaluria, Y.
;
Kapoor, K.

Importance of Wall Flows at the Early Stages of Fire Growth
in the Mathematical Modeling of Enclosure Fires.
Combustion Science and Technology, Vol. 59, No. 4-6,

355-369, 1988.
mathematical models; fire growth; enclosures; walls;
compartment fires

Jason, N. H.

Jason, N. H.

Fire Research Publications, 1987.
NBSIR 88-3758, 70 pp . April 1988.
Available from National Technical Information Services
PB88-199641

fire research; fire models; bibliographies; fire tests;
combustion toxicology; smoke; soot

Jason, N. H.

Spacecraft Fire Detection and Extinguishment: A
’Bibliography

.

NBSIR 88-3712, 65 pp . February 1988.

Available from National Technical Information Services
PB88-178553

fire detection; spacecraft; aircraft; bibliographies; fire

suppression; fire extinguishment; ships; submarines; fabric
flammability

Jason, N. H.; Houston, B. A., Editors
Fire Research and Safety.

NBSIR 88-3753, April 1988.

U.S. /Japan Government Cooperative Program on Natural
Resources (UJNR) . Fire Research and Safety. 9th Joint
Panel Meeting of the UJNR Panel. May 4-8, 1987,

8



Norwood, MA, 547 pp ,
1988.

Available from National Technical Information Services
PB88-215926

fire research; fire safety

Jones, W. W.

Jones, W. W.
;
Klote, J. H.

Impact of "Stack Effect" on the Flow Field in a Compartment
in a High Rise Building.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 63/1-2 pp ,

1988.

ventilation; high rise buildings; flow field; compartments;
stack effect; model fires

Kapoor, K,

Kapoor, K.
;
Jaluria, Y.

Heat Transfer From a Negatively Buoyant Wall Jet. Annual
Report

.

NBS-GCR-88-541
, 45 pp . February 1988.

Available from National Technical Information Services
PB88-181953
NBS - GRANT - NB8 3NADA4047

heat transfer; compartment fires; convective heat transfer;
enclosure fires; fire plumes; fire modeling; room fires;
walls

Kashiwagi, T.

Kashiwagi, T.; Omori, A.

Effects of Molecular Weight and Thermal Stability on Polymer
Gasification.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion, 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 68/1-4 pp ,

1988.

plastics; molecular weight; thermal stability; gasification
flammability

Khoudj a
,
N

.

Khoudj a
,
N

.

Procedures for Quantitative Sensitivity and Performance
Validation Studies of a Deterministic Fire Safety Model.
NBS-GCR-88-544, 153 pp . March 1988.
Available from National Technical Information Services
PB88-180195

fire models; fire safety; validation; quantitative
analysis; sensitivity analysis; computers

Klote, J. H.

Klote, J. H.

Analysis of the Influence of Piston Effect on Elevator Smoke
Control

.

NBSIR 88-3751, 24 pp . April 1988.

9



Available from National Technical Information Services
PB88-215504

smoke control; elevators (lifts); hazard analysis; piston
effect; pressurization; smoke

Klote, J. H.

Computer Model of Smoke Movement by Air Conditioning Systems
(SMACS)

.

Fire Technology, Vol. 24, No. 4, 299-311, November 1988, and
NBSIR 87-3657, 24 pp. November 1987.
Available from National Technical Information Services
PB88-159462

air conditioning; air movement; computer models; ducts;
fans; smoke movement; ventilation

Klote, J. H.

Inspecting and Testing Air Moving Systems for Fire Safety.
Heatlng/Piping/Air Conditioning, 77-80,83-87, April 1988.

ventilation; fire safety; heating; air conditioning; smoke
control; stairwells

Klote, J. H.

Project Plan for Full Scale Smoke Movement and Smoke Control
Tests

.

NBSIR 88-3800, 51 pp. June 1988.
Available from National Technical Information Services
PB88-233846

smoke control; air movement; fire tests; pressurization;
stairwells

Klote, J. H.

Smoke Control

.

SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 3. Chapter 9, National Fire
Protection Assoc., Quincy, MA, 3/143-157 pp ,

1988.
smoke control; smoke movement; stack effect; buoyancy;
expansion; wind; purging; stairwells

Krasny, J. F.

Krasny
,
J . F

. ;
Huang

,
D

.

Small Flame Ignitability and Flammability Behavior of

Upholstered Furniture Materials.
NBSIR 88-3771, 24 pp . June 1988.

Available from National Technical Information Services
PB88-219571

upholstered furniture; cone calorimeters; heat release
rate; ignition; mattresses; radiant ignition

10



Krasny, J. F. ; Rockett, J. A.; Huang, D.

Protecting Fire Fighters Exposed in Room Fires. Part 1.

Comparison of Results of Bench Scale Test for Thermal
Protection and Conditions During Room Flashover.
Fire Technology, Vol. 24, No. 1, 5-19, February 1988, and
Clemson University. Protective Clothing- -An Update and
Overview of Personal Protection Against Chemical, Thermal
and Nuclear Hazards. May 27-28, 1987, Clemson, NC

,
1988.

protective clothing; fire fighters; room fires; flashover;
burns (injuries); escape means; heat flux; thermal
protection; turnout coats

Kulkarni
,

A. K.

Kulkarni, A. K.
;
Fischer, S.

Model for Upward Flame Spread on Vertical Wall,
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 72/1-4 pp, 1988.

NIST-GRANT-60NANB4D0037
flame spread; walls; flame propagation; mathematical models

Kulkarni
,
A . K

. ;
Hwang

,
J . J

. ;
Murphy

,
F

.

Fire and Fire-Induced Flows in a Stratified Atmosphere.
Final Report. August 15, 1986 -August 14, 1987.

NBS-GCR-88-548, 53 pp . June 1988.
Available from National Technical Information Services

fire models; mathematical models; polymethylmethacrylate;
salt water models; small scale fire tests; stratified flow;
walls

Kulkarni, A. K.
;

Kira, C. I.

Heat Loss to the Interior of a Free Burning Vertical PMMA
Slab and Its Influence on Heat of Pyrolysis.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 70/1-4 pp ,

1988.
NBS -GRANT- 60NANB8D0849

plastics; polymethylmethacrylate; heat loss; interiors;
heat of pyrolysis; combustion; conductive heat transfer

Lawson, J. R.

Lawson, J . R.

;

Measurement of
NBSIR 88-3715,
Available from
PB88-215454

Walton, W. D.; Evans, D. D.

Droplet Size in Sprinkler Sprays.

51 pp . April 1988.

National Technical Information Services

droplets; water sprays; sprinkler systems
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Levin, B. C.

Levin, B, C.
,
Committee Member

Complex Mixtures: Methods for In Vivo Toxicity Testing.
National Academy Press, Washington, DC, 237 p. 1988.

Levin, B. C.; Gurman, J. L. ;
Paabo, M.

;
Baier, L.

;
Holt, T.

Toxicological Effects of Different Time Exposures to the
Fire Gases: Carbon Monoxide or Hydrogen Cyanide or to

Carbon Monoxide Combined with Hydrogen Cyanide or Carbon
Dioxide

.

U.S. /Japan Government Cooperative Program on Natural
Resources (UJNR) . Fire Research and Safety. 9th Joint
Panel Meeting of the UJNR Panel. May 4-8, 1987. Norwood,
MA, 1-16 pp, 1987, and Society of the Plastics Industry
(SPI). Polyurethanes 88. 31st Annual Technical/Marketing
Conference. October 18-21, 1988. Philadelphia, PA,

249-252 pp, 1988, and NBSIR 88-3753, 1988.
Available from National Technical Information Services
PB88-215926

toxicity; toxicology; fire gases; carbon monoxide; hydrogen
cyanide; carbon dioxide; animals

Levin, B. C.; Paabo, M.
;
Gurman, J. L. ; Clark, H. M.

;

Yoklavich, M. F.

Further Studies of the Toxicological Effects of Different
Time Exposures to the Individual and Combined Fire
Gases- -Carbon Monoxide, Hydrogen Cyanide, Carbon Dioxide and
Reduced Oxygen.
Society of the Plastics Industry (SPI). Polyurethanes 88,

31st Annual Technical/Marketing Conference. October 18-21,

1988, Philadelphia, PA, 249-252 pp ,
1988.

toxicity; carbon monoxide; hydrogen cyanide; carbon
dioxide; oxygen; toxicology; animals; NBS toxicity test
me thod

Levine, R. S.

Levine, R. S.

Users' Needs in Fire Models. Proceedings of the Ad Hoc
Mathematical Fire Modeling.
Fire Technology, Vol. 24, No. 2, 163-180, May 1988.

fire models; mathematical models

Madrzykowski
,
D

.

Madrzykowski
,
D

.

Study of the Ignition Inhibiting Properties of Compressed
Air Foam.

NISTIR 88-3880, 26 pp . October 1988.

Available from National Technical Information Services
PB89-127559

fire suppression; ignition; residential buildings;

sprinkler systems; surfactants
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Malek, D. E.

Malek, D. E.

New Models to Assess Behavioral and Physiological
Performance of Animals During Inhalation Exposures

.

NIST-GCR-88-551, 163 pp . October 1988.
Available from National Technical Information Services
PB89-128946

toxicity; carbon monoxide; animals; human behavior;
hydrogen chloride; toxic gases; toxicity test methods

Marks, C. H.

Marks, C, H,
;
Motevalli, V,

Transient Characteristics of Unconfined Fire -Plume -Driven
Ceiling Jets. Annual Report. 1986-1987.
NBS-CCR-88-540, 254 pp . February 1988.
Available from National Technical Information Services
PB88-181193

fire plumes; ceilings; temperature measurements; velocity
measurements

Matage
,

T. C.

Matage
,

T. C.

Thermal Cracking and Variable Properties Effects on Free
Boundary Layer Diffusion Flames.
NBS-CCR-88-542, 45 pp . March 1988.

Available from National Technical Information Seirvices

PB88-183967
diffusion flames; cracking (fracturing); boundary layers;
flame spread; mathematical models

McCaffrey, B. J.

McCaffrey, B. J.

Flame Height.
SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 1. Chapter 18, National Fire
Protection Assoc., Quincy, MA, 1/298-305 pp ,

1988.
flame height; diffusion flames; premixed flames; froude
number; buoyancy; pool fires; jet flames; free burning
fires; fire behavior

Milke, J. A.

Milke
,
J. A.; Evans, D. D.; Hayes, W.

,
Jr.

Water Spray Suppression of Fully-Developed Wood Crib Fires
in a Compartment

.

NBSIR 88-3745, 66 pp . June 1988.
Available from National Technical Information Services
PB88-232871

fire suppression; crib fires; fire fighting; room fires;

sprinklers; water sprays
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Miller, J. H.

Miller, J. H. ; Smyth, K. C.

Partial Equilibrium in Laminar Hydrocarbon Diffusion Flames.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 16/1-4 pp ,

1988.
diffusion flames; hydrocarbons; laminar flames

Mountain, R. D.

Mountain, R. D. ; Mulholland, G. W.

Light Scattering From Simulated Smoke Agglomerates.
Langmuir, Vol. 4, No. 6, 1321-1326, November/December 1988.

smoke; light scattering; agglomerates

Mulholland, G. W.

Mulholland, G. W.

Smoke Production and Properties.
SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 1. Chapter 25, National Fire
Protection Assoc., Quincy, MA, 1/368-377 pp ,

1988.
smoke production; size distribution; visibility; smoke
detection

Mulholland, G. W.
;
Samson, R. J.; Mountain, R. D.; Ernst, M. H.

Cluster Size Distribution for Free Molecular Agglomeration.
Journal of Energy and Fuels, Vol. 2, No. 4, 481-486, 1988, and
American Chemical Society. 194th National Meeting.
Symposium on Advances in Soot Chemistry. August
31-September 4, 1987, New Orleans, LA, 1988.

agglomerates; size distribution; molecular structure
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;
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;
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Spectroscopic Quantitative Analysis of Strongly Interacting
Systems: Human Plasma Protein Mixtures.
Applied Spectroscopy, Vol. 42, No. 4, 588-594, 1988.

spectroscopy; quantitative analysis; plasma (physics);
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Ohlemiller, T. J.

Ohlemiller, T. J.

Smoldering Combustion.
SFPE Handbook of Fire Protection Engineering. 1st Edition.

Section 1. Chapter 23, National Fire
Protection Assoc., Quincy, MA, 1/352-359 pp ,

1988.

smoldering combustion; propagation
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Ohlemiller, T. J.; Shaub, W.

Products of Wood Smolder and Their Relation to Wood-Burning
Stoves

.

NBSIR 88-3767, 91 pp . May 1988.

Available from National Technical Information Services
PB88-215157

wood; combustion products; smoke; smoldering combustion;
air pollution; wood stoves
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Parker, W. J.

Prediction of the Heat Release Rate of Wood.
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wood; heat release; combustion; char; chemical composition
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Peacock, R. D.

Peacock, R. D.; Davis, S.; Lee, B. T.

Experimental Data Set for the Accuracy Assessment of Room
Fire Models.
NBSIR 88-3752, 120 pp . April 1988.

Available from National Technical Information Services
PB88-201538

fire models; data analysis; experiments; fire tests;

accuracy assessment; room fires; compartment fires;
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Presser, C.

Presser, C.; Gupta, A. K.
;
Semerjian, H. G.

Effect of Atomization Air on Droplet Dynamics of Spray Flames

.

Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
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1988.
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velocity

Quintiere, J. G.

Quintiere, J. G.

Analytical Methods for Fire Safety Design.
Fire Technology, Vol. 24, No. 4, 333-352, November 1988 and
National Research Council. Report from the 1987 Workshop on
Analytical Methods for Designing Buildings for Fire Safety.
October 14-16, 1987, Washington, DC, National Research
Council, Washington, DC, 55-70 pp ,

1988.

NBSIR 87-3675, 36 pp . November 1987.
Available from National Technical Information Services
PB88-153333

fire models; buildings; fire growth; bibliographies;
literature reviews; zone models
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Quintiere, J. G.

Application of Flame Spread Theory to Predict Material
Performance

.

Journal of Research of the National Bureau of Standards,
Vol. 93, No. 1, 61-70, January/February 1988, and
Institute of Physics, Royal Society of Chemistry and
Combustion Institute (British Section) . Fundamental Aspects
of Polymer Flammability. lOP Short Meetings Series No. 4.

April 14, 1987, London, England, Institute of Physics,
Bristol, England, Cox, G. and Stevens, G.

,
Editors, 71-91 pp

,

1988.

flame spread; small scale fire tests; walls; ignition

Quintiere, J. G.

Scaling Applications in Fire Research.
International Symposium on Scale Modeling. July 18-22,

1988, Tokyo, Japan, 12 pp, 1988.

fire research; scaling; model studies

Quintiere, J. G.

Surface Flame Spread.
SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 1. Chapter 24, National Fire
Protection Assoc., Quincy, MA, 1/360-367 pp ,

1988.
flame spread; solids; liquid fuels; forest fires

Rehm
,
R . G

.

Rehm, R. G,; Baum, H. R.
;
Lozier, D. W.

; Corley, D. M.

Model of Three-Dimensional Buoyant Convection Induced by a

Room Fire.
National Fluid Dynamics Congress, 1st. July 24-28, 1988,
Cincinnati, OH, 1-8 pp, 1988.

compartment fires; room fires; convection; enclosures;
hydrodynamics

Rehm, R. G.; Lozier, D. W.
;
Baum, H. R.

;
Cooper, L. Y.

Enclosed Buoyant Convection in a Two-Layer Stratified Fluid.

Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 35/1-4 pp ,

1988.

mathematical models; buoyant plumes; convection;
computation; mathematical models

Rockett, J. A.

Rockett, J. A.

Conduction of Heat in Solids.
SFPE Haiidbook of Fire Protection Engineering. 1st Edition.
Section 1. Chapter 3, National Fire
Protection Assoc., Quincy, MA, 1/49-64 pp ,

1988.

solids; heat transmission; conductive heat transfer;

equations; steady state; numerical analysis
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Samson, R. J.

Samson, R. J.

Fractal Analysis of Soot Agglomerates. Final Report. June
1986-June 1987.

NBS-GCR-88-549, 94 pp . June 1988.

Available from National Technical Information Services
PB88-239918

soot; agglomerates; data analysis; simulation; smoke;
acetylene

S ivathanu
,
Y . R

.

Sivathanu, Y. R.
;
Kounalakis

,
M. E.; Gore, J. P.; Faeth, G. M.

Radiation From Turbulent Nonluminous and Luminous Diffusion
Flames

.

NIST-GCR-88-553, 91 pp . October 1987.

Available from National Technical Information Services
PB89-126627

. diffusion flames; radiation; soot; turbulent flames; model
fires

Snell, J. E.

Snell, J. E.

Fire Safety Review: Fire Research Perspective on the
Programs of the Center for Fire Research, National Bureau of
Standards, U.S.A.
Fire and Materials, Vol. 13,5-12, March 1988 and
Interflam '88. Research Into Practice. 4th International
Fire Conference. Conference Workbook. Organized jointly by
Interflam Conferences Ltd. and the Fire Research Station of
the Building Research Establishment, in Association With the
Royal Institute of British Architects and With EEC
Recognition. March 22-24, 1988, Cambridge, England, John
Wiley and Sons, New York, Rogers, S. P. and Quarterman, R. M.

,

Editors, 5-12 pp ,
1988.

fire research; fire safety; research facilities

Snell, J. E.; Nelson, H. E.

Summary of the National Bureau of Standards' Analysis of the
Dupont Plaza Hotel Fire.

Fire and Materials, Vol. 13, 98-105, March 1988 and
Interflam '88. Research Into Practice. 4th International
Fire Conference. Conference Workbook. Organized Jointly by
Interflam Conferences Ltd. and the Fire Research Station of
the Building Research Establishment, in Association With the

Royal Institute of British Architects and With EEC
Recognition. March 22-24, 1988., Cambridge, England, John
Wiley and Sons, New York, Rogers, S. P. and Quarterman, R. M.

,

Editors, 323 pp ,
1988.

fire investigations; hotels
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Steckler, K. D.

Steckler, K. D.; Mitler, H. E.

Experimental Study of the Pyrolysis Rate of a Polymethyl
Methacrylate (PMMA) Wall Panel in a Reduced- Scale Enclosure.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 73/1-4 pp ,

1988.
plastics; panel walls; polymethylmethacrylate; pyrolysis
rate; ignition; flame spread; enclosures

Stroup, D. W.

Stroup, D. W,

Naval Fire Fighting Trainers- -Thermal Radiation Effects
Associated With the 19F4 FFT.

NBSIR 88-3755, 59 pp . May 1988.
Available from National Technical Information Services
PB88-215496

aircraft carriers; aircraft fires; crash fires; fire
fighting; training; flame height; flame radiation; radiation
heat flux; radiative heat transfer; thermal radiation; wind
effects

Stroup, D. W.
;
Evans, D. D.

Use of Computer Fire Models for Analyzing Thermal Detector
Spacing

.

Fire Safety Journal, Vol. 14, 33-45, 1988,

fire detection; computers; fire models; heat detection;
fire detection systems

Tamura
,
G . T

.

Tamura, G. T.; Klote, J. H.

Experimental Fire Tower Studies on Controlling Smoke
Movement Caused by Stack and Wind Action.
American Society for Testing and Materials (ASTM) . ASTM
International Symposium on Characterization and Toxicity of
Smoke. Abstract Booklet. ASTM Committee E-5 on Fire
Standards. December 5, 1988, Phoenix, AZ, ASTM,
Philadelphia, PA, 17 pp ,

1988.

smoke movement; elevators (lifts); fire safety;
handicapped; elevator shafts; wind; stack effect

Tewarson, A.

Tewarson, A.

Smoke Point Height and Fire Properties of Materials.
Technical Report.
NIST-GCR-88-555, 50 pp . December 1988.

Available from National Technical Information Services
PB89-141089

smoke; alkanes; alkenes
;
aromatic compounds; carbon

monoxide; combustion; diffusion flames; fire tests;

polymethylmethacrylate; smoke points; aliphatic compounds
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Tjossem, P. J. H.

Tjossem, P. J. H. ; Smyth, K. C.

Multiphoton Ionization Detection of CH, Carbon Atoms, and 02

in Premixed Hydrocarbon Flames

.

Chemical Physics Letters, Vol. 144, No. 1, 51-57, February
12, 1988.

flame research; premixed flames; hydrocarbons

Tjossem, P. J. H.
;
Smyth, K. C.

Optical Measurements of H, OH, and CO in Hydrocarbon
Diffusion Flames.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 8/1-4 pp ,

1988.

diffusion flames; hydrocarbons; optical measuring
instruments

Tu, K. M.

Tu, K. M.
;
Quint iere, J. G.

Wall Flame Heights.
Combustion Institute/Eastern States Section. Chemical and
Physical Processes in Combustion. 1988 Technical Meeting.
December 5-7, 1988, Clearwater Beach, FL, 71/1-4 pp ,

1988.

flame spread; walls; flame height; building materials; heat
release rate; heat flux; fire tests

Twilley, W. H.

Twilley, W. H.
;
Babrauskas

,
V.

User's Guide for the Cone Calorimeter.
NBS SP-745, 125 pp . August 1988.
Available from Government Printing Office

cone calorimeters; manuals; installation; maintenance;
service; training

Villa, K. M.

Villa, K. M.
;
Krasny, J. F.

Flammability Tests for Industrial Fabrics - -Relevance and
Limitations

.

Industrial Fabrics Association International. Textile
Technology '88. 76th Annual IFAI Convention. November
9-12, 1988, Chicago, IL, Industrial Fabrics Assoc. Inti.,
St. Paul, MN, 119-134 pp ,

1988.
textiles; flammability tests; fabrics; tents;
self -extinguishment

;
test methods

Walton, W. D.

Walton, W. D.

Fire Modeling: A Key Element to Hazard and Risk Assessment.
U.S. Army Communications - Electronics Command. International
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Wire and Cable Symposium, 37th. November 15-17, 1988, Reno,
NV, 517-522 pp, 1988.

fire models; risk assessment; fire hazards; compartment
fires; fire risk; computer models

Walton, W. D.

Suppression of Wood Crib Fires With Sprinkler Sprays: Test
Results

.

NBSIR 88-3696, 36 pp . January 1988.
Available from National Technical Information Services
PB88-170196

sprinklers; burning rate; compartment fires; crib fires;
fire growth; fire tests; heat release rate; oxygen
consumption

Walton, W. D,; Budnick, E. K.

Quick Response Sprinklers in Office Configurations: Fire
Test Results.
NBSIR 88-3695, 84 pp . January 1988.
Available from National Technical Information Services
PB88-164223

sprinklers; burning rate; calorimetry; compartment fires
fire growth; fire tests; heat release rate; oxygen
consumption; quick response sprinklers; room fires;
toxicity

Walton, W. D.; Thomas, P. H.

Estimating Temperatures in Compartment Fires.
SFPE Handbook of Fire Protection Engineering. 1st Edition.
Section 2. Chapter 2, National Fire
Protection Assoc., Quincy, MA, 2/16-32 pp ,

1988.
compartment fires; temperature; ignition; fire growth;
flashover; computer models; computer programs; enclosure
fire models

Wendt
,
B

.

Wendt, B.; Prahl
,

J. M.

Discharge Distribution Performance for an Axis 3nranetric Model
of a Fire Sprinkler Head.

Fire Safety Journal, Vol. 14, No. 1&2 ,
101-111, July 1,

1988, and
NBS-GCR-86-517, 170 pp . October 1986.

Available from National Technical Information Services
PB87-134292

sprinklers; sprinkler heads; drop sizes; droplets; water
sprays

Wichman, I. S.

Wichman, I. S.; Baum, H. R.

Integral Analysis of Two Simple Model Problems of Wind-Aided
Flame Spread.
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Journal of Heat Transfer, Vol. 110, No. 2, 437-441, May
1988.

flame spread; fluid dynamics; heat transfer

Yamauchi
,
Y.

Yamauchi
,
Y.

Prediction of Response Time of Smoke Detectors in Enclosure
Fires

.

NBSIR 88-3707, 52 pp. January 1988.

Available from National Technical Information Services
PB88-169883

smoke detectors; computer programs; fire models; ionization
detectors; particle density (concentration); photoelectric
detectors; response time; zone models

Zukoski, E. E.

Zukoski, E. E.
;
Kubota, T.

Experimental Study of Environment and Heat Transfer in a

Room Fire. Final Report. Contract Year 1986-1987.
NIST-GCR-88-554, 31 pp . November 1988.
Available from National Technical Information Services

compartment fires; fluid flow; fire models; gravity
current; heat transfer; salt water models; smoke transport
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